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ator; the silencing device includes a silencing body, the
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body, and an opening communicated with the silencing
cavity is provided on a surface of the hole wall. When the
noise in the compressor compartment of the refrigerator
passes through the through hole of the silencing device,
the sound is transmitted into the silencing cavity through
the opening. This achieves a good noise reduction effect
while guaranteeing the normal operation of the refriger-
ator.
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Description
TECHNICAL FIELD

[0001] The present utility model relates to a silencing
device, and in particular, to a refrigerator with the silenc-
ing device.

BACKGROUND

[0002] A refrigerator may generate noises during op-
eration, a main source of the noises is a compressor in
a compressor compartment, vibrations of the compres-
sor are radiated out through the compressor compart-
ment, and during operation, the compressor may pro-
duce heatwhile generating continuous noises, and there-
fore, heat dissipation is required to be performed on the
compressor to guarantee normal work thereof. There-
fore, a channel of the compressor compartment commu-
nicated with the outside is necessary, and the noise gen-
erated by the compressor is also transmitted to the out-
side through the channel, such that the noise around the
refrigerator is difficult to suppress, thus influencing the
user experiences of a user.

SUMMARY

[0003] To solve the problem that the noises of a refrig-
erator in the prior art are difficult to suppress, an object
of the present utility model is to provide a silencing device
and a refrigerator having the same.

[0004] To achieve the above object of the utility model,
an embodiment of the present utility model provides a
silencing device, including a silencing body, wherein a
through hole is formed in the silencing body, the silencing
body includes a hole wall enclosing the through hole and
a silencing cavity formed in the silencing body, and an
opening, which communicates with the silencing cavity,
is provided on the surface of the hole wall.

[0005] As a further improvement of the present utility
model, a plurality of openings are arranged along a cir-
cumference of the surface of the hole wall, and volumes
of the silencing cavities in at least two openings are dif-
ferent.

[0006] Compared with the prior art, the present utility
model has the following beneficial effects: when the noise
in the compressor compartment of the refrigerator pass-
es through the through hole of the silencing device, the
sound is transmitted into the silencing cavity through the
opening. This prolongs the propagation path of the
sound, reduces its energy, and decreases the continu-
ously emitted noise. As a result, the noise generated by
the refrigerator is reduced, while the normal venting and
heat dissipation in the compressor compartment remain
unaffected. This achieves a good noise reduction effect
while guaranteeing the normal operation of the refriger-
ator.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0007]

FIG. 1 is a schematic structural diagram of a com-
pressor compartment in a first embodiment of the
present utility model;

FIG.2is aschematic structural diagram of a silencing
device according to the first embodiment of the
present utility model;

FIG. 3 is a sectional view of the silencing device ac-
cording to the first embodiment of the present utility
model;

FIG. 4 is a schematic structural diagram of a com-
pressor compartment in another embodiment of the
present utility model;

FIG.5is aschematic structural diagram of a silencing
device according to a second embodiment of the
present utility model;

FIG. 6 is a sectional view of the silencing device ac-
cording to the second embodiment of the present
utility model;

FIG. 7 is a sectional view of a silencing device ac-
cording to a third embodiment of the present utility
model;

FIG. 8 is a schematic structural diagram of a com-
pressor compartment in a fourth embodiment of the
present utility model;

FIG. 9 is a schematic structural diagram of a com-
pressor compartment in a fifth embodiment of the
present utility model; and

FIG. 10 is a sectional view of the compressor com-
partmentin the fifth embodiment of the present utility
model.

[0008] In the drawings, 1. silencing device; 11. silenc-
ing body; 12. through hole; 13. hole wall; 14. silencing
cavity; 15. opening; 2. compressor compartment; 20.
cavity; 21. housing; 22. vent; 3. compressor; 4. fan.

DETAILED DESCRIPTION

[0009] Hereinafter, the present utility model will be de-
scribed in detail in conjunction with specificembodiments
shown in the accompanying drawings. However, these
embodiments have no limitations on the present utility
model, and any transformations of structure, method, or
function made by persons skilled in the art according to
these embodiments fall within the protection scope of the
present utility model.

[0010] It should be understood that the terms expres-
sive of spatial relative positions, such as "upper",
"above", "lower", "below", or the like herein are used to
describe the relationship of a unit or feature relative to
another unit or feature in the drawings, for the purpose
of illustration and description. Terms expressive of the
spatial relative positions are intended to include different
orientations of the device in use or operation other than



3 EP 4 269 795 A1 4

the orientations shown in the drawings.

[0011] Anembodiment of the present utility model pro-
vides a silencing device 1 and a refrigerator, and by pro-
viding the silencing device 1 in a compressor compart-
ment 2 of the refrigerator, noises sent out from the refrig-
erator are reduced to protect the environment around the
refrigerator.

[0012] The refrigerator according to the embodiment
includes the compressor compartment 2, as shown in
FIG. 1 or 4; the silencing device 1 is provided in the com-
pressor compartment 2, the compressor compartment 2
is communicated with the outside through a through hole
12, the compressor compartment 2 includes a housing
21 and a cavity 20 enclosed by the housing 21, and the
compressor compartment 2 further includes a vent 22
formed in the housing 21 and configured for ventilation
and heat dissipation.

[0013] To clearly express the positions and directions
described in the presentembodiment, in the present em-
bodiment, the directly facing direction of a refrigerator
door is defined to be front, the opposite direction is de-
fined to be rear, the refrigerator is vertically placed on
the ground, the direction of gravity is defined to be down,
the opposite direction is defined to be up, and in front of
the refrigerator, the two sides of the refrigerator serve as
the left side and the right side of the refrigerator respec-
tively, the compressor compartment 2 in the present em-
bodiment is provided at the lower rear of the refrigerator,
the vents 22 communicated with the outside are provided
on the left side and the right side of the compressor com-
partment 2, and the left side and the right side are oppo-
site; that is, when viewed from the right rear of the com-
pressor compartment 2, the left side and the right side
can be interchanged.

First Embodiment

[0014] Specifically, as shown in FIGS. 1 to 7, the si-
lencing device 1 in the present embodiment comprises
a silencing body 11. The silencing body 11 has a through
hole 12, and it also includes a hole wall 13 that encloses
the through hole 12, as well as a silencing cavity 14
formed inside the silencing body 11. Additionally, there
is an opening 15 on the surface of the hole wall 13 that
communicates with the silencing cavity 14.

[0015] A sound passes through the through hole 12
when passing through the silencing device 1, and by pro-
viding the opening 15 on the hole wall 13 of the through
hole 12, at least part of the sound passes through the
opening 15 and then enters the silencing cavity 14 in the
opening, the silencing cavity 14 has a certain depth, and
the sound enters the opening 15 and then is propagated
inside the silencing cavity 14, such that a propagation
path of the sound during passing through the through
hole 12 is prolonged, and a noise reduction effect is
achieved by providing the acoustic metamaterial.
[0016] Further, a plurality of openings 15 are provided
along a circumference of the surface of the hole wall 13,
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as shown in FIG. 2, and volumes of the silencing cavities
14 inside at least two openings 15 are different. The vol-
ume of the silencing cavity 14 can determine a frequency
range of the sound capable of being eliminated by the
silencing cavity 14; that is, different silencing cavities 14
have different silencing frequency ranges, and therefore,
the sound can enter different openings 15 by adjusting
the volumes of different silencing cavities 14, so as to
eliminate the noises with different frequencies, such that
the silencing device 1 has wider silencing frequencies.
[0017] Thehole wall 13 includes a plurality of sidewalls,
each sidewall is provided with a plurality of openings 15
with differentareas, and under the condition that the sizes
of the openings 15 are different, transmission directions
and paths of sound waves entering different openings 15
after entering the openings 15 are changed, so as to re-
alize noise reduction of the sounds with different wave-
lengths transmitted to various directions, noise reduction
of the sounds with different frequency wavelengths, and
noise reduction of the sound with a wider frequency after
the sound passes through the plurality of different open-
ings 15.

[0018] The opening 15 can be set to be rectangular, a
length direction of the openings 15 on the plurality of side-
walls is arranged along an in-out direction of the through
hole 12, and a width direction of the openings 15 on the
plurality of sidewalls is arranged in the in-out direction of
the through hole 12, as shown in FIG. 3, such that the
waves in different directions are accommodated and ab-
sorbed transversely and vertically, thus further improving
the noise reduction effect.

[0019] Further, the vent 22 on the compressor com-
partment 2 is provided oppositely to the through hole 12
of the silencing device 1, air flow passing through the
vent 22 also can all pass through the through hole 12,
the housing 21 of the compressor compartment 2 in-
cludes sidewalls arranged on two sides of the cavity 20,
the vent 22 includes an air inlet formed in the sidewall on
one side and an air outlet formed on the other sidewall,
and the silencing body 11 abuts against the sidewall,
such that the air flow entering and exiting flow the com-
pressor compartment 2 all can pass through the silencing
device 1, thereby guaranteeing noise reduction at an air
inlet position and an air outlet position; other positions of
the compressor compartment 22 are not communicated
with the outside; that is, the compressor compartment 2
is communicated with the outside only through the vent
22, the sound may pass through the through hole 12
when passing through the vent 22, and then enters the
silencing cavity 14 for noise reduction, and all the air flow
entering and exiting from the compressor compartment
2 can be subjected to noise reduction.

[0020] Still further, the silencing body 11 is provided
inside the cavity 20, as shown in FIG. 1; with such an
arrangement, the exterior of the compressor compart-
ment 2 may be filled with a foaming material and provided
with an outer case as in an existing refrigerator; certainly,
when the interior space of the compressor compartment
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2 is limited and provision of the silencing body 11 in the
compressor compartment is difficult, the silencing body
may be provided outside the compressor compartment
2, as shown in the drawing; the air inlet and the through
hole 12 opposite thereto have the same shape and are
overlapped, and/or the air outlet and the through hole 12
opposite thereto have the same shape and are over-
lapped. In both air inlet and air outlet directions, the
through hole 12 can be overlapped with the vent 22 to
maximize ventilation.

[0021] In a second embodiment, the silencing cavity
14 is provided in a labyrinth shape, as shown in FIGS. 5
to 6, such that the sound is further propagated to the
interior after entering the silencing cavity 14, a large part
of the sound cannot be reflected out, and therefore, the
sound cannot leave the silencing device 1 to be emitted
to the outside after entering the silencing cavity 14, thus
further improving a silencing effect thereof.

[0022] In a third embodiment, a circular hole is formed
at the vent 22, and the silencing body 11 is also set to
be circular and embedded on a circumference of aninner
side of the vent 22, as shown in FIG. 7, such that the
silencing body does not occupy a space inside or outside
the compressor compartment 2; a circumferential sur-
face of an outer side of the silencing body 11 abuts
against the vent 22, and therefore, the airflow passing
through the vent 22 passes through the through hole 12;
a size of the vent 22 is designed to be greater, and after
the silencing body 11 is mounted at the vent 22, an ap-
erture of the through hole 12 is an aperture of the vent
22 when the silencing device 1 is not provided.

[0023] Furthermore, itincludes afan 4 positioned with-
in the compressor compartment 2. The fan 4 is oriented
with its airinlet facing the air inlet, while its air outlet faces
the air outlet. The fan 4 forcing the airflow within the com-
pressor compartment 2 to circulate, blowing air from the
air inlet towards the air outlet.

[0024] In a fourth embodiment, a fan 4 is provided in
the compressor compartment 2, the fan 4 may be con-
figured as an axial flow fan, the silencing device 1 is pro-
vided in the compressor compartment 2, the silencing
device 1 encloses the vent 22, and the air inlet and/or
the air outlet of the fan 4 are/is communicated with the
vent 22.

[0025] Specifically, as shown in FIG. 8, the silencing
device 1 forms a structure of a fan bracket, a square
frame is enclosed, the silencing device 1 forms a frame
structure to support the fan 4, and the fan 4 is fixedly
mounted inthe fan bracket, such that when the fan guides
the air flow to flow through the vent 22, the air flow enters
the silencing cavity 14 of the silencing device 1, and the
silencing device 1 achieves a noise reduction effect on
allthe air flow passing through the fan 4, thereby reducing
noises of the fan 4.

[0026] In addition, in a fifth embodiment, as shown in
FIGS. 9to 10, the fan 4 is configured as a cross-flow fan,
an air outlet of the cross-flow fan faces the outside, and
the silencing device 1 is provided at the air outlet, such
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that the airflow blown to the outside by the fan is all sub-
jected to noise reduction by the silencing device 1, thus
reducing the noise emitted from the compressor com-
partment 2; the air outlet of the cross-flow fan is in a strip
shape, and the silencing device 1 is also set to be in two
strip shapes oppositely and symmetrically arranged on
two sides of the air outlet.

[0027] Compared with the prior art, the present em-
bodiment has the following beneficial effects:

[0028] When the noise in the compressor compart-
ment of the refrigerator passes through the through hole
of the silencing device, the sound is transmitted into the
silencing cavity through the opening. This prolongs the
propagation path of the sound, reduces its energy, and
decreases the continuously emitted noise. As a result,
the noise generated by the refrigerator is reduced, while
the normal venting and heat dissipation in the compres-
sor compartment remain unaffected. This achieves a
good noise reduction effect while guaranteeing the nor-
mal operation of the refrigerator.

[0029] It should be understood that although the
present specification is described based on embodi-
ments, not every embodiment contains only one inde-
pendent technical solution. Such a narration way of the
present specification is only for the sake of clarity. Those
skilled in the art should take the present specification as
an entirety. The technical solutions in the respective em-
bodiments may be combined properly to form other em-
bodiments which may be understood by those skilled in
the art.

[0030] A series of the detailed descriptions set forth
above is merely specific description of feasible embodi-
ments of the present utility model, and is not intended to
limit the protection scope of the present utility model.
Equivalent embodiments or modifications made within
the spirit of the present utility model shall fall within the
protection scope of the present utility model.

Claims

1. A silencing device (1), characterized by including
a silencing body (11), wherein a through hole (12) is
formed in the silencing body (11), the silencing body
(11) includes a hole wall (13) enclosing the through
hole (12), and a silencing cavity (14) formed inside
the silencing body (11), and an opening (15) com-
municated with the silencing cavity (14) is provided
on a surface of the hole wall (13).

2. Thesilencing device (1) according to claim 1, where-
in multiple openings (15) are arranged along the sur-
face of the hole wall (13) , and volumes of the silenc-
ing cavities (14) in at least two openings (15) are
different.

3. Thesilencing device (1) according to claim 1, where-
in the hole wall (13) includes a plurality of sidewalls,
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and each sidewall is provided with multiple openings
(15) with different areas.

The silencing device (1) according to claim 3, where-
in a length direction of the openings (15) on the plu-
rality of sidewalls is arranged along an in-out direc-
tion of the through hole (12), and a width direction
of the openings (15) on the plurality of sidewalls is
arranged in the in-out direction of the through hole
(12).

The silencing device (1) according to claim 1, where-
in the silencing cavity (14) is provided in a labyrinth
shape.

A refrigerator, including a compressor compartment
(2), wherein the silencing device (1) according to any
one of claims 1 to 5 is provided in the compressor
compartment (2), and the compressor compartment
(2) is communicated with the outside through the
through hole (12).

The refrigerator according to claim 6, includes a
housing (21) and a cavity (20) enclosed by the hous-
ing (21), wherein the compressor compartment (2)
further includes a vent (22) formed in the housing
(21), and the through hole (12) is provided oppositely
to the vent (22).

The refrigerator according to claim 7, wherein the
housing (21) includes sidewalls arranged on two
sides of the cavity (20), the vent (22) includes an air
inlet formed in the sidewall on one side and an air
outlet formed on the other sidewall, and the silencing
body (11) abuts against the sidewall.

The refrigerator according to claim 8, wherein the
silencing body (11) is provided inside the cavity (20),
the air inlet and the through hole (12) opposite there-
to have the same shape and are overlapped, and/or
the air outlet and the through hole (12) opposite
thereto have the same shape and are overlapped.

The refrigerator according to claim 8, furtherincludes
a fan provided in the compressor compartment (2),
wherein an air inlet direction of the fan faces the air
inlet, and an air outlet direction of the fan faces the
air outlet.

A refrigerator, including a compressor compartment
(2), wherein a fan (4) is provided in the compressor
compartment (2), the silencing device (1) according
to claim 1 is provided in the compressor compart-
ment (2), the silencing device (1) encloses a vent,
and an airinlet and/or an air outlet of the fan (4) are/is
communicated with the vent.

The refrigerator according to claim 11, wherein the
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13.

silencing device (1) forms a fan bracket, and the fan
is fixedly mounted in the fan bracket.

The refrigerator according to claim 11, wherein the
fan (4)is configured as a cross-flow fan, an air outlet
of the cross-flow fan faces the outside, and the si-
lencing device is provided at the air outlet.
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